were extensively documented together with temperature, salinity, chlorophyll a, nitrate 67 concentrations, and bacterial production (BP) and abundance (BA) in the Western Arctic Ocean 68 (WAO) from early to late summer as part of the MALINA and the ICESCAPE expeditions. The 69 data set covered contrasting situations, from bloom to post-bloom conditions and from river-70 influenced to oceanic water masses. While CDOM photobleaching occurred in the surface layer (< 71 20 m), we observed significantly lower spectral slopes for CDOM absorption spectra (S CDOM ) in 72 addition to higher a CDOM (440) in the layer below (intermediate layer: 30.7 < salinity < 33.9). In 73 particular, the low S CDOM values were found in the Chukchi Sea and the western part of the Beaufort 74 Sea, which coincided with high BP and BA values. Considering the high primary production 75 observed in these areas during our cruises (Arrigo et al., 2012), we hypothesize that S CDOM 76 variations reflect the degradation of phytoplankton that is associated with heterotrophic bacterial 77 activity. In our datasets, a simple regression analysis showed that S CDOM was significantly correlated 78 4 with BP and BA. A principal component analysis further supported this conclusion. From our field 79 observations, it was shown that variations in a CDOM (440) and S CDOM result to a large extent from 80 bacterial activity, at least in the WAO. 81
leucine. This concentration was sufficient to saturate bacterial leucine uptake (data not shown). 164
Incorporation rates were measured after 2-h incubations at in situ temperature, and incubations were 165 stopped by the addition of trichloroacetic acid (5% final concentration). Leucine incorporation rates 166 were converted to carbon production using the conversion factor of 1.5 kg C produced per mole of 167 leucine incorporated (Kirchman, 1993) , considering no isotope dilution. 168 169 2.4. Statistical analyses 170
Regression analysis 171
To examine a direct relationship between two variables, several regression analyses were 172 performed. Because the two variables were random (or not controlled), Model II regression was 173 applied in this study (Legendre and Legendre, 1998 The negative relationship between a CDOM (440) and salinity in the Lower Halocline Water (LHW: 250 33.9 < salinity < 34.7) and Atlantic Layer (AL: salinity > 34.7; our water samples were always 251 collected at depths shallower than 850 m) was very similar among cruises (Figure 4c ). This 252 relationship was likely stable across ice-free seasons and areas of the WAO. So the a CDOM (440) 253 versus salinity relationship could be specific to these waters. 254
In the intermediate layer between the surface and the LHW+AL layers (i.e., 30.7 < salinity < 255 33.9), a CDOM (440) values for the ICESCAPE 2010&2011 cruise in the Chukchi-Beaufort Seas were 256 significantly higher than those for MALINA in the Mackenzie shelf-basin area (T-test, p < 0.0001). aphotic zone. In contrast, the positive PC2 might reflect the euphotic zone, which is further 316 supported by the fact that this component was weak but related to the production of organic matter. 317
Note that result of salinity in the PCA analysis is not surprising and can be explained as follows. 318
First, salinity exhibited an opposite trend compared to that shown by S CDOM . This general trend is 319 shown in Figure 4 . Second, this variable had a negative direction in PC2. This result is consistent 320 with our discussion that negative PC2 represents the aphotic zone, showing higher salinity. These images were generated by averaging daily images available during each cruise. 498
Sampling stations are also displayed with white circles, yellow crosses, and red diamonds, 499 respectively. 500 showed a similar direction, suggesting they are related to each other and to positive PC1. 520
This result is consistent with the direct regression analysis ( Figure 6 and Table 1 
